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ABSTRACT
The technology using water iet,ヽアヽhich jetted froln the noz21e rnade in order to process the obiect is
called the郡ァater iet teChnOlogy  The characteristics of the erosion action by the、vater iet are nOticed
in recent years,since the、vater ie  has hydraulicaHy large processing capability,and it is being tried
that it is applied in various fields such as cutting of the material,special processing of the peening,
disassembly of the structures,cleaning technology and so on  Ho、vever,the performance required to
the water iet iS COnsiderably direrent in various applied nelds  Therefore,a realization of the ttrater
ietキヽアith the erosive ability and the iet Structure required in each ields is an urgent problelll in the
industrial neld  And,it is indispensable to exa■line the erosion niech nis■l and the impulsive pressure
distribution on the surface of the obiect Caused by the impinging waterjet and the relation between the
erosion mechanism and the jet structure in detail for the elucidation of such a problem
Therefore,in this paper,for the elucidation of basic erosion mechanism and performance, and the
progress of the rehability in applied techn01ogy such as processing using the、、アater jet technology,the
detailed elucidation of the erosion mechanisHl of various rnaterials,especially short glass iber compos―
ite material and the impulsive pressure distribution caused by the impinging、vateriet are tried by using
various rneasurement rnethods  ふ/1oreover,the elucidation of the behavior of the cavitation jet,、vhich
relates to the perfornlance improvement is tried in order to apply the erosive action of the cavitation
jet to the processing of the material  ln addition,the exa■lin tion concerning th  pphed technology
of water jet is tried based on these facts
That is,this paper consists of each follo、v ng chapters inc uding the introduction in chapter l
First of all,in chapter 2,to elucidate basic erosion characteristics of various rnaterials,especially the
short glass liber composite material by the、va r jet,the mass loss,the mass loss rate and erosion
characteristics quantity based on the ASTヽ/1 Standards of short glass iber reinforced plastic and the
alunlinunl、vas exa■lined in the relationship between various jet impinging angles and standor dis―
tances  As a result,it was shown that there was large difference in the erOsion characteristics of short
glass nber reinforced plastic and alunlinum
Next, in chapter 3, for the purpose of the elucidation of erosion generation and development
mechanism of the short glass iber reinforced plastic by the Mrater jet, I noticed to the erosion
mechanislll in the ternlinal stage that concerns inal life and in the acceleration stage of the initial
erosion with the mass loss of the short glass aber reinforced plastic that specined in chapter 2  And,
the aspect on erosion surface in each case、、アas observ d by SEⅣ正 o servation, for various standoff
distances and jet impinging angles  As a result,detalls of the erosion aspect in the ternlinal stage and
the acceleration stage were clarined  And,it was shown to be able to decide the life of the short glass
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nber reinforced plastic according to the feature of the erosiOn in the ternlinal stage
ln chapter 4, as a trial on the applied techn010gy, the aspect of the damage of shOrt glass nber
reinforced plastic by twO kinds Of、、アater jets when fresh、、アater containing、アith and、、アithout very smaH
amount Oil、vas exanlined by the SEA/1 0bservation,and the change ofthe damage fornl by the difference
between the trial sample、、アater覇/as exanlined  As the result, it郡/as clarined llat there was large
difference in damage form by t、、アO kinds of the trial sample、vater.  ふ/1oreover,containing very small
amount Oil shOwed that an increase、vith remarkable of the lllass ioss in the acceleration stage、vas
anticipated,
And,in chapter 5,I noticed the cavitatiOn jet in which the processing energy郡ァas larger than the
、アater jet  TO clarify the behaviOr of cavity formed by the cavitatiOn jet,it ttras exanlined a change
覇/ith passage of tirne of the cavity area and width,and relatiOnship with the standor distances by a
high‐speed video camera and the image processing  As a result,it、、アas sho、vn that the cavity area and
width changed in corresponding tO a periodic nuctuation processin the cavity such as growth,discharge
and coHapse  And,it、氏アas sho、、アn that the nuctuation prOcess Of the cavity area was non‐linear and
non‐steady phenomenon
ln addition, in chapter 6,to exanline the erosiOn characteristics, especially the effect of impulsive
pressure and the impulsive pressure distribution Of the water jet on the erOsion surface,the impulsive
pressure distributiOn by the impinging、、アater j t was lneasured by pressure sensitive nlln technique and
irnage processing method fOr variOus standoff distances and jet impinging angles.  As a result, the
irnportance of the measurement and the analysis Of impulsive pressure distribution by the irnage
processing,and the possibility that the erosion curve could be estiinated by the image processing of the
impulsive pressure distribution were sho、vn
Finaly,chapter 7 is a conclusiOn
Frona these results,various basic erosiOn characteristics quantity、、「hich cOnnected、、アith the improve‐
ment in the erosiOn performance of the materials by the ttraterjet,and details of the erosiOn generation
and the development rnechanism in the short glass fiber reinforced plastic were clarined  ln additiOn,
the possibility of the imprOvement in the erosion perfOrmance by M/ater jet,、vhich added the different
solution and cavitation iet 、Vas sho、vn  And, the aspect of impulsive pressure distributiOn 、1,hich
connected directly with the prOcessing perfOrmance by Mrater iet Ⅵras lneasured and was analyzed by
he image prOcessing rnethod,then the erectiveness and the possibility that the erosion aspect could be
estirnated frOm irnpulsive pressure distributiOn、vas clarine ,  That s,it was presented that his study
result could cOntribute tO improvement of reliability in tlie applied technology by tlle water iet
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